A Gram-stain-negative, non-motile, non-spore-forming bacterium, designated T47
Sphingobacterium, the type genus of the family Sphingobacteriaceae in the phylum Bacteroidetes, was first described by Yabuuchi et al. (1983) , based mainly on its high concentration of sphingophospholipids. The strains of species of the genus Sphingobacterium are Gram-negative rods that are positive for catalase and oxidase activities, but negative for gelatinase activity. Their main fatty acids contain iso-C 15 : 0 , iso-C 15 : 0 2-OH, C 16 : 1 v7c and C 17 : 0 3-OH. At the time of writing, there are 31 species of the genus Sphingobacterium with validly published names, which have been isolated from diverse habitats including clinical specimens (Yabuuchi et al., 1983) , fresh water (Albert et al., 2013) , compost (Kim et al., 2006; Yoo et al., 2007) , contaminated soil (Choi & Lee, 2012) , wetland soil (Feng et al., 2014) , forest and farm soil (He et al., 2010; Liu et al., 2008; Liu et al., 2013; Peng et al., 2014; Wei et al., 2008; Xiao et al., 2013; Yabe et al., 2013) , sandy or desert soil (Jiang et al., 2014; Zhao et al., 2014) , raw milk (Schmidt et al., 2012) , activated sludge (Sun et al., 2013; Zhang et al., 2012) , and plants ( Lee et al., 2013; Liu et al., 2012) .
During the investigation of the bacterial diversity of a lake ecosystem, one bacterial strain, designated T47 T , was isolated from the rhizosphere soil of Suaeda corniculata. Phylogenetic analysis, based on 16S rRNA similarities, revealed that strain T47
T was a member of the genus Sphingobacterium, but with low 16S rRNA gene sequence similarities (,97 %) to all the type strains of species of the genus Sphingobacterium. Therefore, we clarified its taxonomic position using a polyphasic analysis.
Strain T47
T was isolated from the saline soil of Suaeda corniculata rhizosphere, which was located on the banks of Wuliangsuhai Lake (1088 429 E 408 549 N), Inner Mongolia, PR China, by using the 10-fold dilution method on Luria-Bertani agar (LB: tryptone 10 g l protocol described by Wang et al. (2007) . The PCR amplicon was purified with a PCR purification kit (Biotech) and sequenced after the resulting DNA fragments were ligated to a pMD19-T vector (TaKaRa) according to the manufacturer's instructions. The nearly complete (1497 nt) 16S rRNA gene sequence of strain T47
T was first compared with the available 16S rRNA gene sequences using the BLAST program (http://www.ncbi.nlm.nih.gov/ blast) to determine its approximate phylogenetic affiliation. Phylogenetic analysis was performed using the software package MEGA version 6.1 (Tamura et al., 2013) after multiple alignment of the data with CLUSTAL X software (Thompson et al., 1997) . Phylogenetic trees were reconstructed with the neighbour-joining (Saitou & Nei, 1987) , UPGMA (Sneath & Sokal, 1973) and minimum-evolutionary (Rzhetsky & Nei, 1992 , 1993 algorithms. The tree topology was assessed by the bootstrap resampling method with 1000 replicates (Felsenstein, 1985) . The 16S rRNA gene sequence similarities between T47
T and related strains were calculated using the EzTaxon-e server (http:// eztaxon-e.ezbiocloud.net/; Kim et al., 2012) . The neighbour-joining tree revealed that strain T47
T clustered with Sphingobacterium composti 4M24
T (Yoo et al., 2007) , Sphingobacterium bambusae IBFC2009 T (Duan et al., 2009) , Sphingobacterium paludis S37 T (Feng et al., 2014) and Sphingobacterium wenxiniae LQY-18 T (Zhang et al., 2012) (Fig. 1) , with the 16S rRNA gene sequence similarities being 95.4 %, 94.8 %, 94.5 %, and 91.9 %, respectively. These were all ,97 %, the minimum threshold for proposing a novel species (Stackebrandt & Goebel, 1994) . This affiliation was supported by the phylogenetic trees reconstructed with the two other algorithms (Figs S1 and S2, available in the online Supplementary Material). Therefore, S. composti 4M24 T , S. bambusae IBFC2009 T and S. paludis S37 T were selected as reference strains for further biochemical and chemotaxonomic analyses.
The genomic DNA G+C content was determined by the thermal denaturation method (Mandel & Marmur, 1968) using DNA from Escherichia coli K-12 as a standard reference. DNA-DNA hybridization was carried out to assess the genomic DNA relatedness between strain T47
T and its closest relatives, S. composti 4M24 T , S. bambusae IBFC2009 T and S. paludis S37 T , by using the optical renaturation rate method described by De Ley et al. (1970) with the modifications described by Huss et al. (1983) . The G+C content of genomic DNA was 45.5 mol% (Table 1) , which is higher than the values recorded for all strains of species of the genus Sphingobacterium: 35-44 mol% (Ahmed et al., 2014; Lee et al., 2013) . The DNA-DNA hybridization values for strain T47
T with S. composti 4M24 T , S. paludis S37 T and S. bambusae IBFC2009 T were 10.0¡2.8 %, 7.5¡3.1 %, and 9.6¡3.4 %, respectively, which were all below the threshold value (70 %) recommended for defining a novel species (Stackebrandt & Goebel, 1994; Wayne et al., 1987) . The fatty acid methyl esters were prepared and identified by following the instructions of the Microbial Identification system (MIDI) as described previously (Sasser, 1990) . Polar lipids were extracted with a chloroform/methanol system and visualized by two-dimensional TLC with spraying with specific reagents as described by Kates (1986) . Menaquinones were extracted with chloroform/methanol (2 : 1, v/v) and analysed as described by Komagata & Suzuki (1987) using HPLC. The cellular fatty acids of strain T47 T and its relatives are listed in Table 2 . Iso-C 15 : 0 (39.9 %), summed feature 3 (iso-C 15 : 0 2-OH and/or C 16 : 1 v7c, 23.0 %), C 16 : 0 (12.8 %), iso-C 17 : 0 3-OH (9.9 %) were the major fatty acids of strain T47 T and the other strains of species of the genus Sphingobacterium. However, there were some differences in the proportions of some fatty acids. The predominant isoprenoid quinone was MK-7 (98.8 %), in line with those of strains of species of the genus Sphingobacterium, supporting the affiliation of strain T47
T to the genus Sphingobacterium; traces of MK-8 (1.2 %) were also detected in strain T47 T .
The polar lipids of strain T47
T were phosphatidylethanolamine, which is the major polar lipid of members of the genus Sphingobacterium. There were also three unknown aminophospholipids and one unknown lipid (Fig. S3 ). This polar lipid profile also supported strain T47
T being a member of the genus Sphingobacterium.
After cells of strain T47
T were grown on LB agar at 30 8C for 24 h, they were harvested, negatively stained with 1 % (w/v) phosphotungstic acid and observed using transmission electron microscopy (Hitachi-7000). Gram-staining and endospore formation were investigated as described by Smibert & Krieg (1994) . The growth of strain T47
T was assessed at various temperatures (4, 10, 15, 20, 25, 30, 35, 40 and 45 8C) and various pH values (4, 5, 6, 7, 8, 9 , 10 and 11) by using LB broth as the basal medium. NaCl tolerance was tested using a modified LB broth containing 0-8 % (w/v) NaCl (at intervals of 1 %). Antibiotic sensitivity tests were performed using the diffusion method (Fraser & Jorgensen, 1997) on Mueller-Hinton agar and LB agar with filter-paper discs (8 mm diameter) containing one of the following antibiotics: ampicillin (10 mg), amoxicillin (10 mg), bacitracin (0.04 U), carbenicillin (100 mg), cefradine (30 mg), chloromycetin (30 mg), erythromycin (15 mg), gentamicin (10 mg), kanamycin (30 mg), lincomycin (2 mg), novobiocin (30 mg), penicillin G (10 U), polymyxin (300 I), rifampicin (5 mg), roxithromycin (15 mg), spectinomycin (100 mg), streptomycin (10 mg), trimethoprim (5 mg), tetracycline (30 mg) and vancomycin (30 mg). Oxidase and catalase activities were evaluated by adding oxidase reagent (bioMérieux) and 3 % (v/v) hydrogen peroxide solution to the fresh colony (Dong & Cai, 2001) . Other biochemical characteristics were tested using API 20NE and API ZYM kits (bioMérieux) according to the manufacturer's instructions. Positive results of API 20NE were confirmed by using traditional methods ( , in some cases were tested under the same conditions as above. The phenotypic features of strain T47
T are given in the species description and in Table 1 .
The phylogenetic, phenotypic, chemotaxonomic and morphological data all support the proposal that strain T47 T represents a novel species of the genus Sphingobacterium, for which the name Sphingobacterium suaedae sp. nov., is suggested.
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Sphingobacterium bambusae IBFC2009 T (GQ339910)
Sphingobacterium composti 4M24 T (EF122436)
Sphingobacterium wenxiniae LQY-18 T (GQ988781)
Sphingobacterium suaedae T47 T (KR261600)
Sphingobacterium hotanense XH4 T (FJ859899)
Sphingobacterium lactis WCC 4512 T (NR 108488)
Sphingobacterium mizutaii DSM 11724 T (AJ438175)
Sphingobacterium daejeonense TR6-04 T (AB249372)
Sphingobacterium kyonggiense KEMC 2241-005 T (GU358699)
Sphingobacterium psychroaquaticum MOL-1 T (FJ156081)
Sphingobacterium shayense HS39 T (FJ816788)
Sphingobacterium yanglingense CCNWSP36-1 T (KF735812)
Sphingobacterium nematocida M-SX103 T (JF731241)
Sphingobacterium alimentarium WCC 4521 T (NR 108489)
Sphingobacterium composti T512 (AB244764)
Sphingobacterium anhuiense CW 186 T (EU364817)
Sphingobacterium kitahiroshimense 10C T (AB361248)
Sphingobacterium faecium DSM 11690 T (AJ438176)
Sphingobacterium thalpophilum DSM 11723 T (AJ438177)
Sphingobacterium changzhouense N7 T (KC843944)
Sphingobacterium pakistanense NCCP-246 T (AB610802)
Sphingobacterium canadense CR11 T (AY787820)
Sphingobacterium detergens 6.2S T (JN015213)
Sphingobacterium multivorum IAM14316 T (AB100738)
Sphingobacterium caeni DC-8 T (JX046042)
Sphingobacterium cladoniae No.6 T (FJ868219)
Sphingobacterium siyangense SY1 T (EU046272)
Sphingobacterium spiritivorum NCTC 11386 T (EF090267)
Sphingobacterium thermophilum CKTN2 T (NR 108120)
Sphingobacterium gobiense H7 T (KF318647)
Sphingobacterium arenae H-12 T (KC193325)
Pedobacter antarcticus 4BY T (NR 104917) (Schmidt et al., 2012) ; 8, S. kyonggiense s2-1-2 T (Choi & Lee, 2012) ; 9, S. mizutaii KACC12159 T (Choi & Lee, 2012) ; 10, S. hotanense XH4 T (Xiao et al., 2013) . Data for strains 1-5 were obtained in this study. +, Positive; 2, negative; ND, no data; W, weak. Duan et al. (2009 ), Feng et al. (2014 , Yoo et al. (2007) and Zhang et al. (2012) . Table 2 . Fatty acid profiles of strain T47 T and reference strains
Strains: 1, T47 T ; 2, S. composti 4M24 T (data from this study); 3, S. bambusae IBFC2009 T (data from this study); 4, S. paludis S37 T (data from this study); 5, S. wenxiniae LQY-18 T (Zhang et al., 2012) ; 6, S. hotanense XH4 T (Xiao et al., 2013) ; 7, S. lactis WCC4512 T (Schmidt et al., 2012) ; 8, S. daejeonense LMG23402 T (Schmidt et al., 2012) ; 9, S. kyonggiense s2-1-2 T (Choi & Lee, 2012) ; 10, S. mizutaii KACC12159 T (Kim et al., 2006) . Values are percentages of the total fatty acids present. ND, Not detected; NR, no data; TR, trace amounts (,1%). Description of Sphingobacterium suaedae sp. nov.
Sphingobacterium suaedae (su.ae'dae. N.L. gen. n. suaedae of the plant Suaeda corniculata, referring to the isolation of the type strain from roots of Suaeda corniculata).
Cells are strictly aerobic, Gram-stain-negative, non-motile, non-spore-forming, short rods, 0.4-0.6 mm in width and 0.7-1.2 mm in length (Fig. S4) . Colonies on LB are circular with regular borders, yellow, mucoid, opaque and usually 3-4 mm in diameter within 48 h at 30 uC. Grows at 10-40 uC (optimum 30 uC), pH 6.0-8.0 (optimum pH 6.0) and 0-6 % (w/v) NaCl [optimum, 0-1. Resistant to trimethoprim, cefradine, tetracycline, bacitracin, spectinomycin, lincomycin, ampicillinolymyxin, kanamycin, erythromycin, novobiocin, penicillin G, gentamicin, streptomycin, amoxicillin, roxithromycin, but sensitive to vancomycin, rifampicin and chloromycetin. The major fatty acids are iso-C 15 : 0 , summed feature 3 (iso-C 15 : 0 2-OH and/or C 16 : 1 v7c), C 16 : 0 and iso-C 17 : 0 3-OH. The major respiratory quinone is MK-7 and phosphatidylethanolamine is the major polar lipid.
The type strain, T47 T (5CGMCC 1.15277 T 5KCTC 42662 T ), was isolated from the saline rhizosphere soil of Suaeda corniculata collected from Inner Mongolia, northern China. The genomic DNA G+C content of the type strain is 45.5 mol%.
